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Description 

Field of the Invention 

The invention relates to-a planar or faceplate com- 
mutator in which the contact brushes bear axially 
against planar contact surfaces of the commutator in- 
stead of bearing radially as in the case of a cylindrical 
commutator and in which the contact surfaces are pro- 
vided by a plurality of segments (normally arranged in 
an annular ring) having carbon outer layers for engage- 
ment with the contact brushes. 

Background Art 

One known planar carbon segment commutator, 
disclosed in the specification of German Utility Model G 
89 07 045.3, in the joint names of Deutsche Carbone 
AG and Robert Bosch GmbH, comprises a base mem- 
ber of insulating material having a rotational axis, a front 
surface extending, at least in part, transversely to the 
rotational axis, and a plurality of apertures extending 
rearwardly from the front surface; a plurality of circum- 
ferentially spaced contact members mounted on the 
front surface; and a plurality of circumferentially spaced 
overmoulded carbon segments respectively formed on 
the contact members and each having integral anchor 
means which extend rearwardly into said apertures. 

Although the anchor means provide some radial 
support for the carbon segments mounted on the con- 
tact member, against centrifugal force, and some sup- 
port against axial withdrawal from the contact member, 
this support is dependent upon the shear strength of the 
carbon in the anchor means and on the frictional en- 
gagement between the anchor means and the apertures 
in which they extend. Therefore, to ensure adequate ra- 
dial and axial support for the contact members and the 
carbon segments, the contact members have to be pro- 
vided with rearward extensions insert moulded into the 
front surface of the base member and undercut recess- 
es for receiving integral rear portions of the overmould- 
ed carbon segments. This involves relatively complex 
and time-consuming forming and pre-assembly opera- 
tions. Moreover, the resultant products are not particu- 
larly robust. 

Disclosure of the Invention 

The purpose of the present invention is to provide 
a planar carbon segment commutator which, at least to 
some extent, avoids the disadvantages of known planar 
carbon segment commutators and to provide a planar 
carbon segment commutator in which the carbon seg- 
ments are more firmly secured to the base member and 
help to fasten the other components of the commutator. 

This is achieved by providing a commutator in which 
each carbon segment is aligned with at least one aper- 
ture: at least one aperture aligned with each segment is 



provided with a first part and, rearwardly of the first part, 
with a second part having an abutment surface laterally 
offset from the first part; and the anchor means extend- 
ing into said one aperture have locking means disposed 

5 within the second part of the aperture and engaging the 
abutment surface to thereby resist axial withdrawal of 
the anchor means from the aperture. 

Thus, according to the invention, there is provided 
a planar carbon segment commutator for an electric mo- 

10 tor, comprising a base member of insulating material 
having a rotational axis, a front surface extending, at 
least in part, transversely to the rotational axis, and a 
plurality of apertures extending rearwardly from the front 
surface and each provided with a first part and, rear- 

15 wardly of the first part, with a second part having an 
abutment su rf ace laterally offset from the first part; a plu- 
rality of circumferentially spaced contact members 
mounted on the front surface: and a plurality of circum- 
ferentially spaced overmoulded carbon segments, re- 

20 spectively formed on the contact members, each 
aligned with at least one aperture and each having in- 
tegral anchor means which extend rearwardly into said 
one aperture and have locking means disposed within 
the second part of the aperture and engaging the abut- 

25 rnent surface to thereby resist axial withdrawal of the 
anchor means from the aperture. 

The invention also provides a method of manufac- 
turing a planar carbon segment commutator for an elec- 
tric motor, comprising the steps of providing a base 

30 member of insulating material having rotational axis and 
a front surface extending, at least in part, transversely 
to the rotational axis: forming the base member with a 
plurality of rearwardly extending apertures, including at 
least one aperture which is aligned with each segment 

35 and is provided with a first part and, rearwardly of the 
first part, with a second part having an abutment surface 
laterally offset from the first part; mounting a plurality of 
circumferentially spaced contact members on the front 
surface; and overmoulding a plurality of circumf erential- 

40 |y spaced carbon segments respectively on the contact 
members so that each segment has integral anchor 
means which extend rearwardly into said apertures, and 
include anchor means, extending into the apertures pro- 
vided with the first and second parts, which are provided 

45 with locking means disposed within the second parts 
and engaging the abutment surfaces to thereby resist 
axial withdrawal of the anchor means from the aper- 
tures. 

A single layer of carbon is preferably overmoulded 
50 on the front surface of the base member and then divid- 
ed into said segments by cutting radial grooves which 
pass through the single layer into the base member. 

Thus, when the contact members have been 
mounted on the base member, a mould is fitted to the 
55 base member, the rear ends of the apertures are closed 
and a mouldable mixture of carbon powder and carrier 
material is injected into the space between the base 
member and the mould. This ensures that the moulda- 



ble mixture fills those pans of the apertures which are 
not occupied by the contact members. Any known car- 
rier material, such as phenolic resin, may be used with 
the carbon powder to form the mcuidable mixture, but 
the choice of carrier material and any subsequent heat 
treatment will depend on the operating requirements of 
different commutators, in accordance with known tech- 
nology which forms no part of the present invention. 

Where two anchor means extend rearwardly from 
a carbon segment, each may be of uniform cross-sec- 
tion provided the two anchor means extend along non- 
parallel axes. Even when the first of two anchor means 
extend along an axis parallel with the rotational axis of 
the base member, the second, non-parallel anchor 
means will extend into a uniform cross-section aperture 
having a first part, a second part rearwardly of the first 
part, and an abutment surface laterally offset from the 
first part and the, second anchor means will have locking 
means disposed within the second part of the aperture 
which engage the abutment surface provided by the 
second part of this aperture to thereby resist axial sep- 
aration of the carbon segment from the base member. 
Similarly, because the first of the anchor means extend 
parallel to the rotational axis of the base member, this 
first anchor means will resist non-axial separation of the 
carbon segment from the base member. 

An analogous locking effect is also obtained when 
both anchor means extend rearwardly along non-paral- 
lel axes*which are also both non-parallel to the rotational 
axis of the base member. 

However, in preferred embodiments of the inven- 
tion, at least one (and, for ease of manufacture, prefer- 
ably each) aperture formed in the base member has a 
second part of greater cross-section than its first part, 
and the anchor means integral with at least one (and, 
for ease of manufacture, preferably each) overmouided 
carbon segment comprise a single anchor piece which 
extends into one of these undercut apertures. Both the 
apertures and the anchor pieces may extend parallel to 
the rotational axis. 

Each such undercut aperture maybe frusto-conical 
in shape, in which case the rearward end of the inner 
surface of the aperture provides the abutment surface 
of the second part of the aperture. However, in a pre- 
ferred form of commutator according to the invention, 
each undercut aperture formed with first and second 
parts has an internal bounding surface extending 
around the periphery of the aperture; at least one portion 
of said aperture bounding surface defines an inwardly 
directed, peripherally extending projection; and the lock- 
ing means of the anchor piece extending into the aper- 
ture may comprise a locking portion having an edge dis- 
posed rearwardly of and in axial abutment with the pe- 
ripherally extending projection. This provides a more 
positive axial attachment of each segment and contact 
member to the base member. 

Advantageously, the- base member has side and 
rear surfaces, each contact member has a radially outer 



part and at least one gripping part, and each gripping 
part has a first portion extending rearwardly from the ra- 
dially outer part of the contact member along the side 
surface of the base member, and a second portion ex- 

5 tending radially inwards from the first portion, along the 
rear surface of the base member to secure the contact 
member axially to the base member. Moreover, each 
contact member may have two such gripping parts on 
opposite sides of a terminal extending from the radially 

10 outer part of the contact member. 

To provide additional or alternative means of posi- 
tioning the contact members relative to the base mem- 
ber, prior to overrnoulding, the base member is formed 
with a plurality of axial recesses, each contact member 

* 

is has at least one rearwardly extending locating portion, 
and the locating portions are respectively disposed with- 
in said axial recesses. Moreover, the locating portions 
may be formed with barbs which engage inner surfaces 
of the axial recesses to thereby resist axial withdrawal 

20 of the locating portions from the axial recesses. This not 
only helps secure the contact members to the base 
member in the final assembly, it also ensures that the 
contact members are firmly located on the base member 
during the overrnoulding process when a mouidable 

25 mixture of carbon powder and carrier material is applied 
to the base member and the contact members. 

Preferably, each contact member has at least one 
abutment surface facing away from the rotational axis 
and engaging the carbon segment formed on the con- 

30 tact member to resist radial outward movement of the 
contact member and, conveniently, each contact mem- 
ber is formed with at least one hole having a internal 
bounding surface and part of said bounding surface con- 
stitutes the abutment surface. 

35 in this case, each aperture preferably has a third 
part disposed forwardly of the first part and having a 
cross-section which fully overlaps each hole formed in 
the contact member engaging the carbon segment hav- 
ing the anchor piece extending into the aperture. This 

40 ensures maximum radial interlocking between the over- 
moulded carbon and the contact members. 

An embodiment of invention and its method of man- 
ufacture are hereinafter described, by way of example, 
with reference to the accompanying drawings. 

45 

Brief Description of the Drawings 

Figures 1 and 2 are perspective views, respectively, 
of a base member and a contact member forming 
50 part of a planar carbon segment commutator 
according to the invention; 

Figure 3 is a perspective view of a sub-assembly 
comprising a base member, as shown in Figure 1, 
55 fitted with a plurality of a contact members, as 
shown in Figure 2; 

Figure 4 is a perspective view of the sub-assembly 



3 



5 



EP 0 583 892 B1 



6 



shown in Figure 3 provided with overrnoulded car- 
bon forming an outer layer for the formation of car- 
bon segments; 

Figures 5 and 6 are perspective views of a planar 
carbon segment commutator according to the 
invention, showing, respectively, the front and rear 
surfaces of the commutator: and 

Figure 7 is a sectional side elevational of the com- 
mutator shown in Figures 5 and 6. 

Best Modes of Carryi n g Out the Invention 

' A circular base member 1, as shown in Figures 1, 
3 and 7, has a rotational axis and a front surface includ- 
ing a central annular ring 27, radial strips 2 and support 
surfaces 28, perpendicular to the axis. The strips 2 are 
disposed between circumferentially spaced apertures 3 
which each comprise a central first part 7 and second 
and third parts S and 24 respectively disposed rear- 
wards and forwards of the first part 7. 

As shown in Figures 1 and 7, each aperture 3 has 
a bounding surfaces 1 1 defining an inwardly directed pe- 
ripherally extending projection 12 which ensure that the 
second and third parts 8 and 24 of each aperture 3 have 
greater cross-sectional areas than the first part 7. 

Support surfaces 28, forming part of the front sur- 
face of the base member, are provided around the ap- 
ertures 3 for supporting contact members 4, as shown 
in Figure 3, and axial recesses 1 9 are formed in the base 
member 1 to receive locating portions 20 provided at the 
radially inner extremity of each contact member 4, as 
shown in Figure 2. Barbs 29 on the locating portions 20 
engage with internal surfaces 30 of the axial recesses 
19 to resist withdrawal of the locating portions 20 from 
the axial recesses 19. 

A terminal 31 extends from the radially outer edge 

16 of each contact member 4 for attachment of an ar- 
mature lead. Two fingers extend from the radially outer 
edge 16 of each contact member 7, on opposite sides 
of the terminal 31 , to form gripping parts for securing the 
contact member 4 axially to the base member 1. As 
shown in Figure 6, each gripping part has a first portion 

17 extending rearwardly from the radially outer edge 16 
of the contact member 4, along a side surface 14 of the 
base member 1 , and a second portion 18 extending ra- 
dially inwards from the first portion 17, along a rear sur- 
face 15 of the base member 1. 

When all the contact members 4 are mounted in po- 
sition on the base member 1 , as shown in Figure 3, the 
sub-assembly is placed in a mould (not shown) defining 
an annular cavity surrounding the central annular ring 
27 and the second parts 8 of the apertures 3 in the base 
member 1 .are blanked off on the rearward side of the 
base member 1 . A mouldable mixture of carbon powder 
and carrier material, such as phenolic resin, is then in- 
jected into the annular mould cavity. This injected ma- 



terial flows through holes 22 formed in the contact mem- 
bers 4 and fills the apertures 3 in the base member 1 to 
form integral anchor pieces 6. 

As shown in Figure 7, the rearmost end of each an- 

5 - nor piece 6 forms a locking portion 10 disposed within 
the second part 8 of the aperture 34n which the anchor 
piece 6 is disposed and has an edge 13 disposed rear- 
■ wardly inwardly of and in axial abutment with an abut- 
ment surface 9 provided by the peripherally extending 

10 projection 12 to thereby secure the anehoj: piece 6 
against axial withdrawal from the aperture 3. 

As shown in Figures 3 and 7, the contact members 
4 are each formed with three holes 22 having internal 
bounding surfaces 23. The radially inner portion of each 

15 of these bounding surfaces 23 therefore faces away 
from the rotational axis and serves as an abutment sur- 
face 21 with engages the carbon forming segment 5 en- 
closing the contact member 4 thereby to resist prevent 
outward radial movement of the contact member 4 rel- 

20 ative to the segment 5. Similarly, to the extent that each 
contact member 4 is otherwise attached to the base 
member 1 , for example, by means of the locating portion 
20, the radially outer portion of the bounding surface 23 
of each aperture 22 abuts the carbon forming the seg- 

25 ment 5 enclosing the contact member 1 to thereby pre- 
vent outward radial movement of the segment 5 relative 
to the contact member 4. 

This interlocking of the carbon with the contact 
members 4 is enhanced by ensuring that the cross-sec- 

30 tion of the third part 24 of each aperture 3 is large 
enough to encompass fully all of the holes 22 in the ad- 
jacent contact member 4. 

The base member 1 and contact members 4 are 
thus formed separately, assembled together, and then 

35 locked together in an overmoulding process in which a 
carbon layer 25, for the carbon segments 5, is formed 
with integral anchor pieces 6 which hold the carbon layer 
25 in place on the base member 1 . The carbon layer 25 
is then separated into segments 5 by cutting radial slots 

40 26 which pass right through the carbon layer 25 into the 
underlying base member 1 . As shown in Figure 5, these 
slots 26 also pass through the central annular ring 27 
and into the strips 2. The segments 5 are therefore cir- 
cumferentially separated and insulated from each other. 

45 

Claims 

1 . A planar carbon segment commutator, for an elec- 
50 trie motor, comprising: 

a base member (1 ) of insulating material having 
a rotational axis, a front surface (2) extending, 
at least in part, transversely to the rotational 
55 axis, and a plurality of apertures (3) extending 

rearwardly from the front surface (2); 
a plurality of circumferentially spaced contact 
members (4) mounted on the front surface (2); 



C 



and 

a, plurality of circumferentially spaced over- 
moulded carbon segments (5) respectively 
formed on the contact members (4) and each 
having integral anchor means (6) which extend 5 
rearwardly into said apertures (3); 

characterized in that: 

each carbon segment (5) is aligned with at least to 
one aperture (3); 

at least one aperture (3) aligned with each seg- 
ment (5) is provided with a first part (7) and, 
rearwardly of the first part (7), with a second 
part (8) having an abutment surface (9) laterally 1$ 
offset from the first part (7); and 
the anchor means (6) extending into said one 
aperture (3) have locking means (10) disposed 
"" within the second part (8) of the aperture (3) 
and engaging the abutment surface (9) to 20 
thereby resist axial withdrawal of the anchor 
means (6) from the aperture (3). 

2. A commutator, according to Claim 1, in which: 

25 

at least one of said apertures (3) formed with 
first and second parts (7 and 8) extends parallel 
to the rotational axis and has its second part (8) 
of greater cross-section than its first part (7); 
and 30 
the anchor means (6) integral with at least one 
overmoulded carbon segment (5) comprise a 
single anchor piece and each said anchor piece 
(6) extends axially into one of said apertures (3) 
extending parallel to the rotational axis. 35 

3. A commutator, according to Glaim 2, in which: 

each aperture (3) formed with first and second 
parts (7 and 8) has an internal bounding surface 40 
(11) extending around the periphery of the 
aperture (3); 

at least one portion of said bounding surface 

(11) defines an inwardly directed, peripherally 
extending projection (1 2); and ^5 
the locking means (1 0) of the anchor means (6) 
extending into said aperture (3) have an edge 
(13) disposed rearwardly of and in axial abut- 
ment with the peripherally extending projection 

(12) . so 



4. A commutator, according to Claim 2 or Claim 3 in 
which: 



18); and 

each gripping part (17, 18) has a first portion 
(17) extending rearwardly from the radialry 
outer edge (16) of the contact member (4), 
along the side surface (1 4) of the base member 
(1), and a second portion (18) extending radi- 
ally inwards from the first portion (17) t along the 
rear surface (15) of the base member (1), to 
secure the contact member (4) axially to the 
base member (1) 

5. A commutator, according to any preceding claim, in 
which: 

the base member (1) is formed with a plurality 
of axial recesses (19); 

each contact member (4) has at least one rear- 
wardly extending locating portion (20); and 
the locating portions (20) are respectively dis- 
posed within said axial recesses (19). 

6. A commutator, according to any preceding claim, in 
which each contact member (4) has at least one 
abutment surface (21) facing away from the rota- 
tional axis and engaging the carbon segment (5) 
formed on the contact member (4) to resist radial 
outward movement of the contact member (4). 

7. A commutator, according to Claim 6, in which each 
contact member (4) is formed with at least one hole 
(22) having an internal bounding surface (23) and 
part of said bounding surface (23) constitutes the 
abutment surface (21). 

8. A commutator/according to Claim 7, in which each 
aperture (3) has a third part (24) disposed forwardly 
of the first part (7) and having a cross-section which 
fully overlaps each hole (22) formed in the contact 
member (4) engaging the carbon segment (5) hav- 
ing the anchor piece (6) extending into the aperture 
(3). 

9. A method of manufacturing a planar carbon seg- 
ment commutator for an electric motor, comprising 
the steps of: 

providing a base member (1) of insulating 
material having rotational axis and a front sur- 
face (2) extending, at least in part, transversely 
to the rotational axis; 

forming the base member (1) with a plurality of 
rearwardly extending apertures (3); 
mounting a plurality of circumferentially spaced 
contact members (4) on the front surface (2); 
and 

overmoulding a plurality of circumferentially 
spaced carbon segments (5) respectively on 
the contact members (4) so that each segment 



the base member (1) has side and rear sur- 55 
faces (14 and 15); 

each contact member (4) has a radially outer 
edge (16) and at least one gripping part (17, 
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(5) has integral anchor means (6) which extend 
rearwardly into said apertures (3); 

characterized in that: 

at least one aperture (3) is aligned with each 
segment (5) and is provided with a first part (7) 
and t rearwardly; of the first part (7) : with a sec- 
ond part (S) having an abutment surface (9) lat- 
erally offset from the first part (7); and 
the anchor means (6) include anchor means (6) 
which extend into the apertures (3) provided 
with the first and second parts (7 and 8) and are 
provided with locking means (10) disposed 
within the second parts (8) and engaging the 
abutment surfaces (9) to thereby resist axial 
withdrawal of the anchor means (6) from the 
apertures (3). 

10. A method, according to Claim 9. in which a single 
layer (25) of carbon is overmoulded on the front sur- 
face (2) of the base member (1) and then divided 
into said segments (5) by cutting radial grooves (26). 
which pass through the single layer (25) into the 
base member (1). 



Patentanspi uche 

1. Kohlesegment-Planarkommutator fur einen Elek- 
tromotor, der folgende Komponenten aufweist: 

ein Grundelement (1) aus isolierendem Mate- 
rial, das eine Rotationsachse, eineFrontflache 
(2). die zumindest tetlweise quer zu der Rotati- 
onsachse verlauft, und eine Vielzahl von Off- 
nungen hat (3), die von der Frontf lache (2) nach 
s hinten verlaufen: 
1 eine Vielzahl von im Abstand uberdem Umfang 
angeordneten Kontaktelementen (4), die an 
der Frontf lache (2) befestigt sind: und 
eine Vielzahl von im Abstand uberdem Umfang 
angeordneten, durch Formen gebildeten Koh- 
lesegmenten (5), die jeweils an den Kontaktele- 
menten (4) gebildet werden und jedes integrate 
Befestigungsmittel (6) haben : die nach hinten 
in die eine Offnung (3) reichen; 

dadurch gekennzeichnet, daB: 

jedes Kohlesegment (5) mit wenigstens einer 
Offnung (3) ausgerichtet ist; 
wenigstens eine Offnung (3), die mit jedem 
Segment (5) ausgerichtet ist, mit einem ersten 
Teil (7) und, hinter dem ersten Teil (7), mit 
einem zweiten Teil (8) versehen ist, der eine 
StoBflache (9) hat, die gegenuber dem ersten 
Teil (7) seitlich versetzt ist; und 



die Befestigungsmittel (6), die in die eine Off- 
nung (3) hineinreichen, Sperrmittel (10) haben, 
die innerhalb des zweiten Teils (8) der Offnung 
(3) angeordnet sind und mit der StoBflache (9) 
5 im Eingriff sind, urn auf diese Weise dem 

Zuruckziehen der Befestigungsmittel (6) in Axi- 
alrichtung aus der Offnung (3) entgegenzuwir- 
ken. 

w 2- Kommutator nach Anspruch 1, bei dem: 



wenigstens eine derOffnungen (3), die mit dem 
ersten und dem zweiten Teil (7 und 8) gebildet 
werden, parallel zur Rotationsachse verlauft 
und einen zweiten Teil (8) mit einem grdBeren 
Durchmesser als deren erster Teil (7) hat; und 
die Befestigungsmittel (6), die integraler 
Bestandteil wenigstens eines der Oberformten 
Kohlesegmente (5) sind, ein einziges Befesti- 
gungsstuck umfassen und jedes dieser Befe- 
stigungsstucke (6) in Axialrichtung in eine der 
Offnungen (3) hineinreicht, die parallel zur 
Rotationsachse verlaufen. 



15 



20 



30 



25 3. Kommutator nach Anspruch 2, bei dem: 



jede Offnung (3), die mit dem ersten und dem 
zweiten Teil (7 und 8) gebildet wird, eine innere 
Grenzflache (11) hat, die um den Umfang der 
Offnung (3) verlauft; 

wenigstens ein Abschnitt der Grenzflache (11) 
einen nach innen gerichteten, um den Umfang 
verlaufenden Vorsprung (12) bildet; und 
die Sperrmittel (10) der Befestigungsmittel (6), 
die in die Offnung (3) hineinreichen, eine Kante 
(1 3) haben, die hinter und im AxialstoB mit dem 
um den Umfang verlaufenden Vorsprung (12) 
angeordnet ist. 



35 



40 4. 
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Kommutator nach Anspruch 2 oder Anspruch 3, bei 

dem: 

das Grundelement (1) Seiten- und hintere Fla- 
chen (14 Und 15) hat; 

jedes Kontaktelement (4) eine in Radialrich- 
tung auBere Kante (16) und wenigstens einen 
Spannteil (17 s 18) hat; und 
jede Spannteil (17, 1B) einen ersten Abschnitt 

(17) , der von der in Radialrichtung auBeren 
Kante (16) des Kontakteiements (4) langs der 
Seitenflache (14) des Grundelements (1) nach 
hinten verlauft, und einen zweiten Abschnitt 

(18) hat, der von dem ersten Abschnitt (17) 
langs der hinteren Flache (15) des Grundele- 
ments (1 ) in Radialrichtung nach innen verlauft, 
um das Kontaktelement (4) in Axialrichtung am 
Grundelement (1) zu sichem. 
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tes moyens d'ancrage (6) s'etendant dans 
ladite une ouverture (3) comportent des 
moyens de verrouillage (10) agences dans la 
deuxieme partie (S) de I'ouverture (3) et s'enga- 
geant dans la surface de butee (9) pour resister 
ainsi a un retrait axial des elements d'ancrage 
(6) de I'ouverture (3). 

Commutateur selon la revendication 1 , dans lequel: 

au moins une desdites ouvertures (3) compor- 
tant des premiere et deuxieme parties (7 et 8) 
s'etend parallelement a I'axe de rotation et 
comporte une deuxieme partie (8) a section 
plus grande que la premiere partie (7); et 
les moyens d'ancrage (6) incorpores dans au 
moins un segment de carbone surmoule (5) 
comprennent une seule piece d'ancrage, cha- 
cune desdites pieces d'ancrage (6) s'etendant 
axialement dans Tune desdites ouvertures (3) 
s'etendant parallelement a I'axe de rotation. 

Commutateur selon la revendication 2, dans lequel: 

chaque ouverture (3) comportant des premiere 
et deuxieme parties (7 et 8) comporte une sur- 
face de delimitation interne (11) s'etendant 
autour de la peripherie de I'ouverture (3); 
au moins une partie de ladite surface de deli- 
mitation (11) definit une saillie a extension peri- 
pherique dirigee vers I'interieur (1 2); et 
les moyens de verrouillage (10) des moyens 
d'ancrage (6) s'etendant dans ladite ouverture 
(3) comportent un bord (13) agence derriere la 
saillie a extension peripherique (12) et butent 
axialement contre celle-ci. 

Commutateur selon les revendications 2 ou 3, dans 
lequel: 

I'element de base (1) comporte des surfaces 
laterales et arriere (14 et 15): 
chaque element de contact (4) comporte un 
bord radialement externe (16) et au moins une 
partie de serrage (17, 18); et 
chaque partie de serrage (17, 18) comporte 
une premiere partie (17) s'etendant vers 
I'arriere a parti r du bord radialement externe 
(16) de I'element de contact (4), le long de la 
surface laterale (14) de I'element de base (1) : 
et une deuxieme partie (18) s'etendant radiale- 
ment vers Tinterieur a parti r de la premiere par- 
tie (17), le long de la surface arriere (15) de 
I'element de base (1), pour fixer axialement 
I'element de contact (4) a I'element de base (1 ). 
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I'element de base (1) comporte plusieurs evi- 
dements axiaux (19); 

chaque element de contact (4) comporte au 
moins une partie de positionnement s'etendant 
vers I'arriere (20): et 

les parties de positionnement (20) sont respec- 
tivement agencees dans lesdits evidements 
axiaux (1 9). 

Commutateur selon I'une quelconque des revendi- 
cations precedentes, dans lequel chaque element 
de contact (4) comporte au moins une surface de 
butee (21) opposee a I'axe de rotation et s'enga- 
geant dans le segment de carbone (5) forme sur 
I'element de contact (4), pour resister a un mouve- 
ment radial vers I'exterieur de I'element de contact 
(4). 

Commutateur selon la revendication 6, dans lequel 
chaque element de contact (4) comporte au moins 
un trou (22) avec une surface de delimitation interne 
(23), une partie de ladite surface de delimitation 

(23) constituant la surface de butee (21 ). 

Commutateur selon la revendication 7, dans lequel 
chaque ouverture (3) comporte une troisieme partie 

(24) , agencee devant la premiere partie (7) et ayant 
une section chevauchant cornpletement chaque 
trou (22) forme dans I'element de contact (4), 
s'engageant dans le segment de carbone. (5) com- 
portant la piece d'ancrage (6) s'etendant dans 
I'ouverture (3). 

Procede de fabrication d'un commutateur plan a 
segments de carbone pour un moteur electrique, 
comprenant les etapes ci-dessous: 

fourniture d'un element de base (1) compose 
de materiau isolant et comportant un axe de 
rotation et une surface f rontale (2) s'etendant 
du moins en partie transversalement aiaxe de 
rotation; 

agencement de plusieurs ouvertures (3) s'eten- 
dant vers rarriere dans Telement de base (1 ); 
montage de plusieurs elements de contact (4) 
espaces circonferentiellement sur la surface 
frontale (2); et 

surmoulage de plusieurs segments de carbone 
espaces circonferentiellement (5) sur les ele- 
ments de contact respectifs (4), de sorte que 
chaque segment (5) comporte un moyen 
d'ancrage incorpore (6) s'etendant vers I'arriere 
dans lesdites ouvertures (3); 

caracterise en ce que: 



Commutateur selon I'une quelconque des revendi- 
cations precedentes, dans iequei. 



au moins une ouverture (3) est alignee avec 
chaque segment (5) et comporte une premiere 
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partie (7) et une deuxieme partie (8) agencee 
derriere la premiere partie (7), la deuxieme par- 
tie (8) cornportant une surface de butee (9) 
decalee lateralement par rapport a la premiere 
•'. partie (7); et 

les moyens d'ancrage (6) englobent des 
moyens d'anc rage (6) s'etendant dans les 
ouvertures (3) cornportant les premiere et 
deuxieme parties (7 et 8) et comportent des 
moyens de verrouillage (10) agences dans les 
deuxiemes parties (8) et s'engageant dans les 
surfaces de but£e (9) pour resister ainsi h un 
retrait axial des moyens d'ancrage (6) des 
ouvertures (3). 

1.0. Procede selon la revendication 9, dans lequel une 
seule couche (25) de carbone est surmoulee sur la 
surface frontale (2) de relement de base (1 ) avant 
la division dans lesdits segments (5) pardecoupage 
derainures radiates (26)traversant la seule couche 
(25) et penetrant dans {'element de base (1). 
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